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Claim 

A type of air cleaner with attached precleaner characterized by the following facts: the air 
cleaner with attached precleaner is composed of a cyclone-type dust-removing part and a dust- 
collecting part, containing an axial flow-type element, downstream from said cyclone-type dust- 
removing part; in this air cleaner with attached precleaner, on the upstream end of the axial 
flow-type element, an end plate having a bonding portion with an inverted-L-shaped cross 
section and having a hollow truncated conical air guide is set; said bonding portion is fixed on 
the periphery of the end of the axial flow-type element. 

Detailed exp lan ation of the device 

The present device pertains to a type of air cleaner with attached precleaner installed on 
the air s u ction system of an engine. 

For air cleaners, especially those of vehicles for use in dusty areas, in order to prolong the 
interval tor cleaning or changing the filter element, various air cleaner with attached precleaners 
(hereinafter referred to as air cleaners) have been proposed. 

In air cleaner (10) shown in Figure 3, there are dust-removing part (9) and dust-collecting 
part (13) in outer tube (1). For cyclone-type dust-removing part (9), louver (3) is set on suction 
inlet (2) set on the periphery of one end of outer lube (1). The air sucked with said louver (3) has 
a circular flow. Coarse grains of dust separated by the centrifugal force are driven to rotate along 
inner wall (4) of outer tube (1), and, as they rotate on the outer periphery of air guide (5) formed 
by cylindrical pipe (6) and ring-shaped plate (7) fixed on inner wall (4), they are collected in 
evacuator valve (8) and are exhausted. Dust-collecting part (13) is set downstream from said 
dust-removing part (9), and it has honeycomb element (11) fixed inside outer tube (1) by holding 
part (12). The fine grains of dust not separated in said dust-removing part (9) are sucked from 
inlet (1 5) of air guide (5) to the end of honeycomb element (1 1), and only filtered clean air can 
go through tangential pipe (14) into the engine (not shown in the figure). 

However, said air cleaner (10) of the prior art has the following disadvantage: It is 
composed of cylindrical pipe (6) and ring-shaped plate (7). In consideration of the space, air 
guide (5) is set near the front end of honeycomb element (11). In this case, for fine grains of dust 
that enter inlet (15), the circumference of ring-shaped plate (7) with width W of air guide (5) is 
covered by honeycomb element (11), the ventilation resistance between ring-shaped plate (7) and 
honeycomb element (1 1) increases, and the filtering area decreases proportionately, so that the 
dust-catching rate decreases. Also, essentially the entire outer periphery of honeycomb element 
(II) is fixed on outer tube (1) with holding part (12), and this is also undesirable. 

On the other hand, according to the present device, on the upstream end of the axial 
tlovv'-type element, an end plate is set having a bonding portion with an inverted-L-shaped cross 



section and having a hollow truncated conical air guide; said bonding porti on is fixed on the 
periphery of the end of the axial flow-type element. Consequently, a decrease in the filtering area 
can be prevented. 

in the following, an explanation will be given regarding an application example. As 
shown in Figures 1 and 2, air cleaner (20) is composed of first outer pipe (21) that forms dust- 
removing part (19), and second cylindrical pipe (22) that forms dust-collecting part (23). They 
are coupled to each other. Air flows along the axis of honeycomb element (11) contained in said 
second cylindrical pipe (22) to form a so-called axial-flow-type element. Just as in the prior art, 
for example, ribbon-shaped filter paper and wavy filter paper having crests and troughs are 
laminated together. While adhesive is applied to the crests of one end and the troughs of the 
other end, the laminate is wound to form a cylinder so that bag-shaped passages with open ends 
and closed ends are formed and set alternately on the upstream side and downstream side. Then, 
as shown in Figure 2, an enlarged diagram illustrating the main portion, on the upstream 
peripheral end of honeycomb element (11), flange part (16) and bonding part (17) with an L- 
shaped cross section, as well as end plate (18) having a hollow truncated conical air guide (25) 
with a -shaped cross section and set from said bonding part (1 7) towards the upstream side 
are bonded with an adhesive. Also, first packing (24), which is formed by monolithicaily 
molding a packing with a U-shaped cross section and covering flange portion (1 6) and a packing 
with a ring shape and held between second cylindrical tube (22) and honeycomb element (1 1), is 
fit at flange portion (16). As shown in Figure 1, ring-shaped second packing (26) made of, say, 
rubber, is set between second cylindrical pipe (22) and honeycomb element (1 1). In addition, 
first cylindrical pipe (21) and second cylindrical pipe (22) are clamped forcibly by a hanger bolt 
and clip, not shown in die figure, such that first packing (24) is held under pressure between 
them. 

The coarse grains of dust cyclonically separated by louver (3) of suction inlet (2) rotate 
and move between first cylindrical pipe (21) and said hollow truncated conical shaped air guide 
(25), moving from its smaller-diameter end to its larger-diameter end. As a result, they are 
collected in evacuator valve (8). Then, with the suction pulse of the engine (not shown in the 
figure), they are exhausted when valve V is opened/closed. In this case, no leakage of dust 
occurs because of first packing (24) that is clamped onto the outer periphery of first cylindrical 
pipe (21), second cylindrical pipe (22) and honeycomb element ( 1 1). 

On the other hand, the fine grains of dust that were not cyclonically separated are sucked 
from inlet (27) of air guide (25) towards honeycomb element (11). However, since bonding part 
(1 7) with an L-shaped cross section of end plate (18) is bonded to the peripheral end portion of 
honeycomb element (11), essentially the entire surface of honeycomb element (1 1) becomes an 
effecti ve filtering area. Also, second packing (26) set on the downstream side of second 
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cylindrical pipe (22) and honeycomb element (1 1) acts to maintain the circular shape of 
honeycomb element (11) and, at the same time, it plays a vibration-proofing role. 

As explained above, according to the present device, on the upstream side of the axial 
flow-type element, an end plate having a portion that bonds with an inverted L-shaped cross 
section and having a hollow truncated conical shaped air guide is sec; said bonded portion is 
fixed on the peripheral end of the axial flow-type element. Consequently, the effective area of 
the axial flow-type element can be increased, the quantity of dust that can be captured increases, 
and the lifetime of the axial flow-type element increases. 

Brigfdescri ption of the figures 

Figure 1 is a longitudinal cross-sectional view of an application example of the present 
device. Figure 2 is an enlarged view of the main portion of Figure 1. Figure 3 is a longitudinal 
cross-sectional view of the prior art. 
5, 25 Air guide 
9,19 Dust-removing part 
10, 20 Air cleaner with attached precleaner 
1 1 Honeycomb element 
13,23 Dust-collecting part 
18 End plate 
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Claim 

A type of precleaner-annexed air cleaner characterized by the following facts: the precleaner-annexed air 
cleaner is composed of a cyckme-rype dust removi ng par i and a dus.t collecting, pari, containing an axiai flow-type 
element, downstream with respect to said cyclone-type dust removing part; in this precleaner-annexed air cleaner, on 
(he upstream end of the axis! Oow-typc element, an end plate having a bonding portion with an inverted 
S etc-- actional shape and having a hollow truncated conical ait guide is set said bonding portion ii fixed on the 
periphery of the end of the axial flow-type element. 

! > v ( . 1 : 1 cd y >. : da n ;} I ! o ! : ■ hi i : e • W \ jec 

The present device pertains to a type of precleaner-annexed air eieanet installed on the air suction system of 
an engine. 

For air cleaners, especially those of vehicles for use in dusty areas, in order to prolong the interval of 
cleaning or exchange of the filter element, various precleaner-annexed air cleaners (hereinafter to be referred to as 
an cleaners) have been proposed. 

In air cleaner (10) shown in Figure 3, there are dust removing pari (9) and dust collecting part (13) in outer 
tube (1). For cyclone-type dust, removing part (9), louver (3) is set on suction inlet (2) set on the periphery of one end 
of outer tube (1). The air sucked with said louver (3) has a circular flow. Coarse grains of dust separated by the 
centrifugal force are driven to rotate along inner wall (4) of outer tube (1), and, as they rotate on the outer periphery 
of air guide (5) formed by cylindrical pipe (6) and ring-shaped plate (?) fixed on inner wail (4), they are collected in 
evacuator valve (8) and are exhausted. Dust collecting part ( 1 .3) is set downstream with respect to said dust removing 
part (9), and it has honeycomb element (11) fixed inside outer tube (1) by holding par! (12). The fine grains of dust 
not separated. \a said do 4 ivmovinv pan ;<->: ate sucked fn.m mic 1 1 ,; j of ,nr :u;de t: > to the end of honeycomb 
element (11), and only filtered clean air can go through tangential pipe ( ] 4) into the engine (not shown in the figure). 

However, said air cleaner (10) of the prior art has si > i i a It is composed of cylindrical 
p i i i 1 ; t !i 1 ; I r I ! t i it t I 

element (11). In this case, for fine grains of dust that enter inlet (15), the area of the circumference of ring-shaped 
plate (7) with width W of air guide (5) is covered by honeycomb element (1 1), the ventilation resistance between 
ring-shaped plate (7) at i hone - ^ r t i u.r i i 1 i ic«j decrca ins proportion 

so that the dust catching rate decreases. Also, essentially the entire ot si hone yet tent (11) is 

fixed on outer tube (1) with holding pat', (12). and this is also undestred. 

On the other hand, according to the present device, on the upstream end of the axial flow-type element, an 
2nd plate having a bonding portion with an inverted L cross-sectional shape and having a hollow truncated conical 
air guide is set; said bonding portion is fixed on the periphery of the end of the axial flow-type element. 
Consequently, a decrease in the filtering area can be prevented. 



In the following, an explanation will be given regarem [ - cures 1 and 

I, air cleaner (20} is composed of fu st outer pipe (21) that forms dust removing part (19), and second cylindrical 

coupled to each other. Air flows in the direction of the axis in 
Hi iement ( I 1) coma ne i in rid second cylindrical pipe (22) to form a so-called axial flow type element, 

I ! i i i) i i i i ! k s| i d i i i i ! ill t \ i i i i i is u i tn t 

laminated togcthei :'• Ink adhesh c is app lied io the crest of one end and troughs of die other end, the laminate is 
wound to form a cylinder so that bag-shaped passages with open ends and closed ends set alternately on the upstream 
: id ■ and downstream side are formed. Then, as shown in Figure 2, an enlarged diagram illustrating the main portion, 
on the upstream peripheral end of honeycomb element (31), flange part ( 1 6} and bonding part t ! 7) with an L 
cross-sectional shape, as well as end plate (IS) having a hollow truncated conical air guide (25) with a ">"-like 
:ross-sectional shape and set from said bonding part ( 1 7) towards the upstream side are bonded by means of an 
adhesive. Also, first packing (24), which is formed by monolithicaliy molding a packing with a U cross-sectional 
shape and covering flange portion (16) and a packing with a ring shape and held between second cylindrical tube 
(22) and honeycomb element (1 1), is fit at flange portion (16). As shown in Figure 1 , ring-shaped second packing 
(26) made of, say, rubber, is set between second cylindrical pipe (22) and honeycomb element (1 1). In addition, first 
cylindrical pipe (21) and second cylindrical pipe (22) are clamped forcibly by a hanger bolt and clip not shown in the 
figure such thai first packing (24) is held under pressure between them. 

The coarse grains of dust cyclonicalty separated by louver (3) of suction inlet (2) rotate and move between 
first cylindrical pipe (21) and said hollow truncated conical shaped air guide (25), moving from its smaller-diameter 
end to its larger-diameter end. As a result, they are collected in evacuator valve (8). Then, with the suction pulse of 
the engine (not shown in the figure), they are exhausted when valve V is opened/closed. In this case, no leakage of 
dust occurs because of first packing (24) that is clamped on the outer periphery of first cylindrical pipe (21), second 
cylindrical pipe (22) and honeycomb element (11). 

On the other hand, the fuse grams of dust that were not cyclonically separated are sucked from inlet (27) of 
air guide (25) towards honeycomb element (1 1). However, since bonding pari (17) with an t. cross-sectional shape of 
end plate (18) is bonded to the peripheral end portion of honeycomb element (11), essentially the entire surface of 
honeycomb element (11) becomes an effective filtering area. Also, second packing (26) set on the downstream side 
of second cylindrical pipe (22) and honeycomb element (1 1) acts to maintain the circular shape of honeycomb 
element (11) and, at the same time, it plays a vibralion-pcoofmg role. 

As explained above, according to the present device, on the upstream side of the axial flow-type element an 
end plate having a bonding portion with an inverted L cross-sectional shape and having a hollow truncated conical 
shaped air guide is set; satd hooding portion is fixed on the peripheral end of the axial flow-type element. 
Consequently, die effective area of the axial flow-type element can be increased, the quantity of dust that: can be 
:aptured increases, and the lifetime of the axial flow-type element increases. 



Figure I is a longitudinal cross-sectional view of an application example of the present dc\ ice. Figure 2 is 
an enlarged view of the main portion of Figure i. Figure 3 is a longitudinal cross-sectional view of the prior art. 
5, 25 Air guide 

9, 19 Dust rernovmy pari 

10, 20 Precleaner-annexed air cleaner 
1 1 Honeycomb element 

13, 23 Dust collecting part 
18 End plate 
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